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Introduction
------------

George Chrousos is currently the Chairman of the First Department of Pediatrics at the University of Athens School of Medicine, Greece and the former Chief of the Pediatric and Reproductive Endocrinology Branch of the National Institute of Child Health and Human Development (NICHD), National Institutes of Health (NIH), USA. He also holds the UNESCO Chair on Adolescent Health Care at the University of Athens and held the 2011 John Kluge Distinguished Chair in Technology and Society at the Library of Congress, Washington, D.C. His research has focused on the glucocorticoid signaling system, diseases of the hypothalamic-pituitary-adrenal (HPA) axis and on the physiological and molecular mechanisms of stress. His research contributions span a wide range of medical disciplines, and his early ground-breaking research first described the syndrome Primary Generalized Glucocorticoid Resistance (more recently termed "Chrousos syndrome"), which is a rare genetic or sporadic condition characterized by glucocorticoid insensitivity. Professor Chrousos's recent research includes the management of stress during pregnancy and the genetic variation of the HPA in relation to the stress response in asthmatic children.

Edited transcript
=================

(1) How would you differentiate between stress and stressors?
-------------------------------------------------------------

First, we need to discuss homeostasis, which is basically the balance or the equilibrium that human beings or living organisms need to maintain. Stressors are the stimuli that disturb or threaten homeostasis. The adaptive response is what the organism is doing to antagonize the stressor, and stress is the state of threatened homeostasis, so when an organism is under stress then there is a stressor that disturbs that organism's homoeostasis.

(2) What biological systems are associated with the stress response?
--------------------------------------------------------------------

During the stress response the entire organism participates; however, there is a system which is called the 'stress system' that is activated once the stressor exceeds a certain threshold. This system consists of brain and peripheral components. In the brain the paraventricular nucleus in the hypothalamus contains neurons that secrete corticotropin- releasing hormone, which then circulates in the hypophysial portal system to the pituitary where it stimulates the secretion of adrenocorticotropic hormone (ACTH). In the systemic circulation ACTH stimulates the secretion of cortisol from the adrenal cortex. In addition, there is another center in the brain called the locus caeruleus/norepinephrine system, which is in the brainstem and is the center of the arousal and autonomic nervous systems which consist of the adrenomedullary and the systemic sympathetic system components.

(3) What disorders are affected by the stress system?
-----------------------------------------------------

The stress system when activated can precipitate acute and chronic disorders. For acute disorders, for example, a stressor can precipitate an asthma attack, a hypertensive episode or a psychotic episode. For chronic conditions, this is more serious, as chronic stress can result in several chronic non-communicable diseases, including obesity, metabolic syndrome, diabetes mellitus type 2, hypertension, depression and anxiety.

(4) What is the role of genetic vulnerability to stressors in our environment?
------------------------------------------------------------------------------

Our vulnerability to stressors depends to a great extent on our genes (polygenic) and also on our epigenetics, which express the effect of our environment on our genetic material.

(5) What are the long-term effects of stress in prenatal and early life?
------------------------------------------------------------------------

Prenatal and early life, (especially the first five years of life), are extremely vulnerable periods and that is why they are called critical or critically vulnerable periods. If there is stress during this time the stress hormones leave behind an epigenetic imprint, which accompanies the child for the rest of his or her life into adulthood and old age.

(6) How do psychological and economic factors affect stress?
------------------------------------------------------------

In modern society most of the stress we are exposed to is social and, in a sense, to a large extent, anthropogenic. The economy is part of social life, so if someone does not have the economic means to live a normal life and needs to scrounge around for resources, then this causes stress which is damaging to the organism. There is no distinction between financial, social and peer-generated stress and they are all damaging through the same pathophysiologic mechanisms.

(7) What are the proven methods that prevent stress?
----------------------------------------------------

Two things need to be done when faced with stress; first, one has to eliminate the stressor or get away from it, which is a smart move; for example, if someone is in a stressful job then that person needs to consider changing jobs. However, if this cannot be done, then that individual needs to learn to cope with stress and there are many ways to do this. These include leading a healthy life, which involves (1) eating a good diet and high quality nutrition; (2) performing exercise regularly; (3) having good timing of daily activities, for example, waking up and having breakfast should be at approximately the same time of the day and (4) sleeping well. Unfortunately, in the last 30 years we sleep on average two hours less than the duration of sleep of people in the 1970s and this is stressful for the body as it alters metabolism. It is very well known now that the lack of sleep ultimately damages the blood vessels and leads to chronic stress in an individual.

(8) What are the future directions of this important topic of research?
-----------------------------------------------------------------------

First, the message needs to be promoted. Second, there is a requirement for social and political changes that will guarantee that our children are not exposed to stress but have enriching experiences. Third, society needs to learn how to cope with situations that cannot be avoided. So far it seems that one of the psychiatric and psychological methods that is used quite successfully to cope with chronic social stress is cognitive behavioral therapy.

(9) Where can I find out more?
------------------------------

See references \[[@B1]-[@B13]\].
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